[Kind of Document] Description 

[Title of the Invention] CARD PROCESSING DEVICE 

[Technical Field] 
[0001] 

5 The present invention relates to a card 

processing device that processes a card on which 
magnetic information is recorded and a card on which 
magnetic information is not recorded. 
[Background Art] 
10 [0002] 

Some card processing device mounted on a 
bank's automated teller machine (hereinafter called ATM) 
processes both a magnetic card on which magnetic 
information is recorded and an IC card on which magnetic 

15 information is not recorded (for example , see Patent 
Document 1 and Patent Document 2 shown below) . When a 
magnetic card is inserted from the card insertion slot 
of this card processing device, the magnetic information 
recorded in the magnetic stripe on the card is read by 

2 0 the magnetic head while the magnetic card is transported 
by the transport means, such as a motor and rollers, at 
a constant speed. When an IC card is inserted from the 
card insertion slot, the IC card is transported by the 
transport means described above to a predetermined 

25 position inside the main body and is stopped there and, 
after that, the information recorded in the IC chip in 
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the card is read. When the IC card is a contact IC 
card, the contactor on the device side is brought into 
contact with the IC terminal of the card to read the 
information from the IC chip; when the IC card is a non- 
5 contact type IC card, the antenna on the card wirelessly 
communicates with the antenna on the device side to read 
the information from the IC chip. The card processing 
device not only reads information but also writes 
information as necessary. After the read processing or 
10 the write processing for the card is finished, the 
transport means ejects the card out of the device. 
[0003] 

On an ATM installed in a bank etc., there is a 
danger that a fake reader is sometimes put in front of 

15 the real card processing device on the ATM to illegally 
obtain card information on a magnetic card. This fake 
reader has a memory in which information read from a 
magnetic card is stored. When the user is not aware of 
such a fake reader or the user believes that the fake 

2 0 reader is a part of the real card processing device and 
inserts a magnetic card into the card slot of that fake 
reader, the information on the magnetic card is read by 
the fake reader and stored in the memory. On the other 
hand, the magnetic card inserted into the fake reader is 

25 transported to the real card processing device where the 
proper card reading processing is performed. In this 
case, the ATM performs normal processing. When the card 
processing is terminated, the real card processing 
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device ejects the magnetic card and returns it to the 
user via the card slot of the fake reader. Because the 
card is returned to the user normally, most users are 
hardly aware that the card information has been read 
5 illegally. In some cases, the card information is read 
by the fake reader when the card is returned. After 
that, the person who attached the fake reader removes it 
from the ATM, reads the illegally-read card information 
from the memory, and forges a card based this card 
10 information. 
[0004] 

To prevent the illegal capture of card 
information such as the one described above, there is a 
technology to intermittently transport a magnetic card 

15 when the magnetic card is exposed outside of the real 
card processing device at magnetic card insertion time 
or ejection time (for example, see Non- Patent Document 1 
shown below) . There is another technology to randomize 
the intermittent transport of a magnetic card to make 

2 0 the intermittent transport of a magnetic card more 

complex and to make it difficult to illegally obtain the 
card information (for example, see Patent Document 3 
shown below) . There is still another technology to 
temporarily stop the transport of a magnetic card when a 

25 part of the card sticks out of the card slot at a 
magnetic card take-in time or ejection time (for 
example, see Patent Document 4 shown below) . In 
general, the correct reading of the information recorded 
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in the magnetic stripe on a magnetic card requires the 
constant, continuous movement of a card in relation to 
the magnetic head. The intermittent transport or 
temporary stop of a magnetic card as described above 
5 makes it impossible to correctly read recorded 

information from the magnetic stripe, thus preventing a 
fake reader from obtaining card information illegally. 
[0005] 

[Patent Document 1] JP-A— 5-101230 
10 [Patent Document 2] Japanese Patent 

Application No. 332 63 51 

[Patent Document 3] USP 6,460,771 
[Patent Document 4] JP-A-2001-22894 
[Non-Patent Document 1] J. Svigals: 
15 "Unauthorized Card Stripe Reading Inhibitor", IBM 

TECHNICAL DISCLOSURE BULLETIN, vol. 26, No. 6, Nov. 1, 
1983, page 2707 XP002145300, New York. 
[Disclosure of Invention] 
[Problem to be solved by the Invention] 
20 [0006] 

As described above, some card processing 
devices process not only magnetic cards but also contact 
and non-contact IC cards. In such a card processing 
device, the transport mechanism for transporting a 
25 magnetic card and the transport mechanism for 
transporting an IC card are generally shared. 
Therefore, the transport mechanism for intermittently 
transporting a magnetic card as in Non- Patent Document 1 
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or Patent Document 3 or the transport mechanism for 
temporarily stopping the transport of a card as in 
Patent Document 4, if provided, requires that not only a 
magnetic card but also an IC card be transported 
5 intermittently or stopped temporarily. However, the 

card information in an IC card, which is recorded in an 
IC chip, is not read by a fake reader and, unlike a 
magnetic card, there is no need for preventing the card 
information from being read illegally. Transporting an 

10 IC card intermittently in spite of this fact makes the 
IC card transport time unnecessarily longer than that 
for transporting the IC continuously. Temporarily 
stopping the IC card transport makes the IC card 
transport time still longer. 

15 [0007] 

The prior art technology, if applied to a card 
processing device that processes both a magnetic card 
and a non-magnetic card as described above, makes the 
transport time of an IC card unnecessarily longer and 

2 0 becomes an impediment to the high-speed processing of an 
IC card. Considering that an IC card will become more 
popular than a magnetic card in future, a long 
processing time for an IC card is not desirable because 
it might decrease the commercial value of an ATM. 

25 Therefore, it is an object of the present invention to 
provide a card processing device capable of processing 
non-magnetic cards quickly while preventing card 
information on magnetic cards from being illegally 
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obtained. 

[Means for Solving the Problem] 
[0008] 

The card processing device according to the 
5 present invention is a card processing device that 

handles a first card on which magnetic information is 
recorded and a second card on which magnetic information 
is not recorded, comprising transportation means for 
transporting the first and second cards; and control 

10 means for controlling the transportation means according 
to a type of a card. When a card is taken in and/or 
ejected, the control means controls the transportation 
means in such a way that the first card is 
intermittently transported and the second card is 

15 continuously transported. 
[0009] 

The first card is typically a magnetic card on 
which magnetic information is recorded in a magnetic 
stripe, and also includes a hybrid- type IC card having a 

20 magnetic stripe and an IC chip. This IC card may be a 
contact IC card or a non- contact IC card. On the other 
hand, the second card is typically a contact or non- 
contact IC card having an IC chip and, in addition, may 
be a card on which information is optically recorded. 

25 [0010] 

The intermittent transport includes not only 
an intermittent transport at an interval of a regular 
period but also an intermittent transport at an interval 
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of an irregular period. The intermittent transport in 
the present invention includes not only an intermittent 
transport into one direction only but also a transport 
into one direction accomplished by alternately repeating 
5 the move between one direction and the other. When a 
card is taken in, it is desirable to intermittently 
transport the card only in the first stage to reduce the 
take-in time; however, the present invention does not 
eliminate the intermittent transport from the start of 

10 the card take-in to the end. Similarly, when a card is 
ejected, it is desirable to intermittently transport the 
card only in the last stage to reduce the ejection time; 
however, the present invention does not eliminate the 
intermittent transport from the start of the card 

15 ejection to the end. A card may be intermittently 

transported when the card is taken in and/or when the 
card is ejected. 
[0011] 

Intermittently transporting the first card and 
2 0 continuously transporting the second card as described 
above makes it difficult to illegally obtain card 
information from the first card on which magnetic 
information is recorded because the card is 
intermittently transported, and quickly transports the 
25 second card, on which magnetic information is not 
recorded and for which no illegality prevention is 
required, because the card is continuously transported 
and thus reduces the processing time. 
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[0012] 

In an embodiment of the present invention, 
when a card is taken in and if the card inserted from a 
card insertion slot is the first card, the 
5 transportation means takes in the first card by 
intermittently transporting the first card to a 
predetermined position and, from the predetermined 
position, by continuously transporting the first card 
and, if the card inserted from the card insertion slot 
10 is the second card, the transportation means takes in 
the second card by continuously transporting the second 
card regardless of a position thereof. 
[0013] 

Thus, setting the predetermined position to a 
15 limit position, where there is no danger that the 
magnetic information on the first card is illegally 
obtained, prevents information from being obtained 
illegally by intermittently transporting the first card 
if there is a danger that the magnetic information is 
2 0 illegally obtained when the first card is taken in, and 
quickly takes in the first card by continuously 
transports it if there is no danger that the magnetic 
information is illegally obtained. The second card can 
be quickly taken in from the beginning without 
25 intermittently transporting it. 
[0014] 

In an embodiment of the present invention, 
when a card is ejected and if the card that is ejected 
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is the first card, the transportation means ejects the 
first card by continuously transporting the first card 
to a predetermined position and, from the predetermined 
position, by intermittently transporting the first card 
5 and, if the card that is ejected is the second card, the 
transportation means ejects the second card by 
continuously transporting the second card regardless of 
a position thereof. 
[0015] 

10 Thus, setting the predetermined position to a 

limit position, where there is a danger that the 
magnetic information on the first card is illegally 
obtained, reduces the card ejection time by continuously 
transporting the first card if there is no danger that 

15 the magnetic information is illegally obtained when the 
first card is ejected, and prevents information from 
being obtained illegally by intermittently transporting 
the first card if there is a danger that the magnetic 
information is illegally obtained. The second card can 

2 0 be quickly ejected from the beginning without 
intermittently transporting it. 
[0016] 

In an embodiment of the present invention, 
when a card is taken in and if the card inserted from a 
25 card insertion slot is the first card, the 

transportation means takes in the first card by 
intermittently transporting the first card to a first 
position in a main body of the card processing device 
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and, from the first position, by continuously 
transporting the first card and, if the card inserted 
from the card insertion slot is the second card, the 
transportation means takes in the second card by 
5 continuously transporting the second card regardless of 
a position thereof. In addition, when a card is ejected 
and if the card that is ejected is the first card, the 
transportation means ejects the first card by 
continuously transporting the first card to a second 

10 position near the card insertion slot and, from the 
second position, by intermittently transporting the 
first card and, if the card that is ejected is the 
second card, the transportation means ejects the second 
card by continuously transporting the second card 

15 regardless of a position thereof. 
[0017] 

Thus, setting the first position to a limit 
position, where there is no danger that the magnetic 
information on the first card is illegally obtained, 

2 0 prevents information from being obtained illegally by 

intermittently transporting the first card if there is a 
danger that the magnetic information is illegally 
obtained when the first card is taken in, and quickly 
takes in the first card by continuously transports it if 

25 there is no danger that the magnetic information is 
illegally obtained. The second card can be quickly 
taken in from the beginning without intermittently 
transporting it. On the other hand, setting the second 
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position to a limit position, where there is a danger 
that the magnetic information on the first card is 
illegally obtained, reduces the card ejection time by 
continuously transporting the first card if there is no 
5 danger that the magnetic information is illegally 

obtained when the first card is ejected, and prevents 
information from being obtained illegally by 
intermittently transporting the first card if there is a 
danger that the magnetic information is illegally 
10 obtained. The second card can be quickly ejected from 

■ 

the beginning without intermittently transporting it. 
[0018] 

The present invention comprises transportation 
means for transporting first and second cards; reception 

15 means for receiving a type of a card from a higher- level 
device; and control means for controlling the 
transportation means according to the type of the card 
received by the reception means. The reception means 
receives the type of a card from the higher- level device 

2 0 before the card is taken into a main body of the card 
processing device. The control means controls the 
transportation means in such a way that, if the type of 
the card received by the reception means is the first 
card, the transportation means takes in the first card 

25 by intermittently transporting the first card and, if 
the type of the card received by the reception means is 
the second card, the transportation means takes in the 
second card by continuously transporting the second 
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card . 
[0019] 

Thus, the card processing device side knows 
the type of a card in advance before taking in the card. 
5 Therefore, the card processing device can prevent the 
card information from being obtained illegally from the 
first card by taking in the first card that is 
intermittently transported immediately after it is 
inserted, and can quickly take in the second card by 
10 continuously transporting the second card immediately 
after it is inserted. 
[0020] 

The present invention comprises transportation 
means for transporting first and second cards; detection 

15 means, provided near a card insertion slot, for 
detecting a type of a card; and control means for 
controlling the transportation means according to the 
type of the card acquired by the detection means. The 
control means acquires the type of the card from the 

2 0 detection means before the card is taken into a main 
body of the card processing device and controls the 
transportation means in such a way that, if the acquired 
type of the card is the first card, the transportation 
means takes in the first card by intermittently 

25 transporting the first card and, if the acquired type of 
the card is the second card, the transportation means 
takes in the second card by continuously transporting 
the second card. 
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[0021] 

In this case, too, the card processing device 
side knows the type of a card in advance before taking 
in the card. Therefore, the card processing device can 
5 prevent the card information from being obtained 

illegally from the first card by taking in the first 
card that is intermittently transported immediately 
after it is inserted, and can quickly take in the second 
card by continuously transporting the second card 
10 immediately after it is inserted. 
[0022] 

When the reception means and the detection 
means described above are provided, the transportation 
means intermittently transports the card when the first 

15 card is ejected, and continuously transports the card 

when the second card is ejected. This allows the second 
card to be quickly ejected while preventing the card 
information of the first card from being obtained 
illegally. 

20 [0023] 

The present invention can be applied not only 
when the type of a card is known before taking in the 
card as described above but also when the type of a card 
is not known before taking in the card. In this case, a 
25 card processing device comprises first reading means for 
reading recorded information of the first card that is 
taken in; second reading means for reading recorded 
information of the second card that is taken in; 
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transportation means for transporting the first and 
second cards; and control means for controlling the 
transportation means according to a type of a card. The 
first and second reading means are provided in the main 
5 body of the device. The first reading means is, for 

example, a magnetic head that reads information recorded 
in a magnetic stripe, and the second reading means is an 
antenna that communicates, for example, with a contactor 
contacting an IC terminal in a contact IC card or with 

10 an antenna of a non-contact IC card. When a card is 

taken in, the control means controls the transportation 
means in such a way that, for both the first and second 
cards, the card is taken in by intermittently 
transporting the card and, at the same time, determines 

15 the type of the card that is taken in based on a reading 
result of the first reading means or the second reading 
means. When a card is ejected, the control means 
controls the transportation means in such a way that the 
first card is ejected by intermittently transporting the 

2 0 first card, and the second card is ejected by 

continuously transporting the second card, according to 
the determined type of the card. 
[0024] 

In this configuration, when a card is taken 
25 in, the second card is also intermittently transported 
in the same way as the first card and, therefore, the 
take-in time of the second card becomes long; however, 
when the card is ejected, the second card can be ejected 
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quickly while preventing the card information of the 
first card from being obtained illegally because the 
type of the card is determined once it is taken in. 
[0025] 

5 In an embodiment of the present invention, it 

is also possible that, when the first card is exposed 
outside the main body of the card processing device, the 
card is intermittently transported and, when the first 
card is not exposed outside the main body of the card 

10 processing device, the card is continuously transported. 
As described above, when a fake reader is installed on 
the front of a real card processing device, there is a 
possibility that the magnetic information of the first 
card is obtained illegally if the card is exposed 

15 outside the main body of the card processing device. 

There is no possibility that the magnetic information of 
the first card is obtained illegally if the card is not 
exposed outside the main body of the card processing 
device. Therefore, intermittently transporting the card 

2 0 when the card is exposed as described above reliably 

prevents the magnetic information of the first card from 
being obtained illegally. 
[Advantages of the Invention] 
[0026] 

25 By intermittently transporting a card on which 

magnetic information is recorded and continuously 
transporting a card on which magnetic information is not 
recorded, the present invention can provide a card 



15 - 



processing device capable of quickly processing a card 
other than a magnetic card while preventing the card 
information of the magnetic card from being obtained 
illegally. 

5 [Best Mode for Carrying Out the Invention] 
[0027] 

FIG. 1 is a diagram showing the general 
structure of a card processing device in an embodiment 
of the present invention. Referring to FIG. 1, the 

10 numeral 100 is a card processing device mounted, for 

example, on an ATM. The numeral 50 is a card processed 
by the card processing device 100. This card may be one 
of a magnetic card 50a with a magnetic stripe 51 such as 
the one shown in FIG. 2(a), a contact IC card 50b with 

15 an IC chip 52 and an IC terminal 53 such as the one 

shown in FIG. 2(b), and a non-contact IC card 50c with 
an IC chip 54 and an antenna 55 such as the one shown in 
FIG. 2(c). As just described, the card processing 
device 10 0 is a device capable of processing both the 

20 magnetic card 50a on which magnetic information is 

recorded and the IC cards 50b and 50c on which magnetic 
information is not recorded. The cards 5 0a- 50c are of 
almost the same size. 
[0028] 

25 The numeral 20 is the main body of the card 

processing device 100, the numeral 21 is a card 
insertion unit provided in the front side of the main 
body 20, and the numeral 22 is a card insertion slot 
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through which the card 50 is inserted- The numeral 23 
is a shutter that is opened and closed in the upward and 
downward directions in the figure by a solenoid that 
will be described later. This shutter controls the 
5 entry of the card 50 from the card insertion slot 22 to 
the inside of the main body 2 0 or the ejection of the 
card 5 0 from the inside of the main body 20 to the card 
insertion slot 22. The numerals 24-27 are roller pairs, 
each composed of a top roller and a bottom roller, that 

10 transport the card 50 into the right and left directions 
in the figure through the forward/backward rotation of a 
motor that will be described later. The numerals 31-34 
are card detection sensors (hereinafter simply called 
"sensors") . The sensor 31 is provided between the card 

15 insertion slot 22 and the shutter 23 in the card 

insertion unit 21, and the sensors 32-34 are provided 
inside the main body 20. Each of the sensors 31-34 
comprises a photo micro -sensor having a pair of a 
floodlight element and a photo acceptance element at the 

2 0 top and at the bottom. 
[0029] 

The numeral 2 is a magnetic head that reads 
magnetic information from the magnetic stripe 51 when 
the card 50 is the magnetic card 50a. When the magnetic 
25 card 50a is transported by the rollers 24-27, the 

magnetic head 2 detects a change in the magnetic force 
in the magnetic stripe 51 to read the magnetic 
information. The numeral 4 is a contact block that 
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comes into contact with the IC terminal 53 to read 
information from the IC chip 52 when the card 5 0 is the 
contact IC card 50b. This contact block 4 can be moved 
up and down by the solenoid that will be described 
5 • later. The numeral 5 is an antenna that communicates 
wirelessly with the antenna 55 on a card side to read 
information from the IC chip 54 when the card 50 is the 
non-contact IC card 50c. 
[0030] 

10 FIG. 3 is a block diagram showing the 

electrical configuration of the card processing device 
100. Referring to FIG. 3, the numeral 1 is a control 
unit that controls the components of the card processing 
device 100. The control unit 1 comprises a CPU, a ROM, 

15 a RAM, and control circuits that will be described 

later. The programs executed by the CPU are stored in 
the ROM, while control data used by the CPU to control 
the components can be read from, and written into, the 
RAM. The numeral 2 is the magnetic head shown in FIG. 

20 1, the numeral 3 is a sensor generically representing 
the sensors 31-34 shown in FIG. 1, the numeral 4 is the 
contact block shown in FIG. 1, and the numeral 5 is the 
antenna shown in FIG. 1. The numeral 6 is a motor that 
rotates the rollers 24-27 described above. The control 

25 unit 1 has a motor control circuit for controlling the 

driving of the motor 6. This control circuit drives the 
motor 6 in the forward and the backward directions, and 
the motor in turn rotates the rollers 24-27 to transport 
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the card 50 into a predetermined direction. The numeral 
7 is a shutter solenoid for opening and closing the 
above -de scribed shutter 23 , and the numeral 8 is a 
contact block solenoid for moving the above -described 
5 contact block 4 up and down. The control unit 1 has a 
solenoid control circuit for controlling the driving of 
the solenoids 7 and 8 . This control circuit drives the 
solenoids 7 and 8 to open/close the shutter 23 or to 
move the contact block 4 up and down. The numeral 9 is 

10 a communication unit for communication with a higher- 
level device 10. The higher-level device 10 is, for 
example , an ATM on which the card processing device 100 
is mounted. The control unit 1 sends the information 
read by the magnetic head 2 from the magnetic card 50a, 

15 the information read by the contact block 4 from the 
contact IC card 50b, and the information read by the 
antenna 5 from the non-contact IC card 50c, to the 
higher-level device 10 via the communication unit 9. 
[0031] 

2 0 In the configuration described above, the 

control unit 1 constitutes one embodiment of control 
means in the present invention. The magnetic head 2 
constitutes one embodiment of first reading means in the 
present invention, and the contact block 4 and the 

25 antenna 5 constitute one embodiment of second reading 
means in the present invention. The motor 6 and the 
rollers 24-2 7 constitute one embodiment of transport 
means in the present invention. The communication unit 



9 constitutes one embodiment of reception means in the 
present invention. The magnetic card 50a constitutes 
one embodiment of a first card in the present invention, 
and the contact IC card 50b and the non- contact IC card 
5 50c constitute one embodiment of a second card in the 
present invention. 
[0032] 

FIG. 4 to FIG. 9 are flowcharts showing the 
operating procedure of the card processing device 100. 

10 The processing steps are executed by the CPU in the 

control unit 1. FIG. 4 shows the general operation of 
the whole device, and FIGS. 5-9 show the detailed 
procedures of the parts. FIGS. 10A-10C are diagrams 
showing the card transport state in the card processing 

15 device 100. The following describes the operation of 
the card processing device 10 0 with reference to those 
figures . 
[0033] 

First, the following describes the general 
20 operation of the whole device with reference to FIG. 4. 
In the description below, assume that the higher- level 
device 10 is an ATM and the card processing device 100 
is mounted on this ATM. When the user performs a 
predetermined operation on the customer panel to carry 
25 out a transaction on the ATM using the card 50, the 
higher- level device 10 sends the transaction start 
signal to the communication unit 9 of the card 
processing device 100 to cause the card processing 
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device 10 0 to start the card processing. First, the 
communication unit 9 receives the information on the 
type of the card sent from the higher- level device 10 
(step SI) . The information on the card type, specified 
5 by the user on the customer panel, is sent from the 

higher-level device 10 to the communication unit 9 as a 
code signal. In this embodiment, the information on the 
card type is sent from the higher- level device 10 to the 
card processing device 10 0 before the card 50 is taken 

10 in, the card processing device 100 side knows the type 
of the card in advance. Next, the card processing 
device decodes the type of the received card to 
determine if the card is a magnetic card (step S2) . If 
the card is a magnetic card (step S2 : YES), control is 

15 passed to step S3 to perform the magnetic card take- 
in/reading processing and, after this processing is 
finished, the device performs the magnetic card ejection 
processing (step S4) . Steps S3 and S4 will be described 
later in detail. 

20 [0034] 

If it is found in step S2 that the card is not 
a magnetic card (step S2 : NO), then the device checks if 
the card is a contact IC card (step S5) . If the card is 
a contact IC card (step S5 : YES) , control is passed to 
25 step S6 to perform the contact IC card take -in/ reading 
processing and, after this processing is finished, the 
device performs the contact IC card ejection processing 
(step S7) . Steps S6 and S7 will be described later in 
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detail . 
[0035] 

If it is found in step S5 that the card is not 
a contact IC card (step S5 : NO), the device determines 
5 that the card is a non- contact IC card, performs the 

non-contact IC card take -in/reading processing (step SB) 
and, after this processing is finished, performs the 
non-contact IC card ejection processing (step S9) . 
Steps S8 and S9 will be described later in detail. 
10 [0036] 

FIG. 5 is a flowchart showing the detailed 
procedure of the magnetic card take -in/ reading 
processing in step S3 in FIG. 4. The following 
describes this procedure. The control unit 1 constantly 

15 monitors if the sensor 31 provided at the card insertion 
slot 22 is turned ON (step Sll) . When the user starts 
inserting the card 50 (magnetic card 50a in this 
example) into the card insertion slot 22 as shown in 
FIG. 10A(a) and the card 50 reaches the position of the 

2 0 sensor 31 as shown in FIG. 10A(b) , the sensor 31 that 
senses the card 50 is turned ON (step Sll: YES), the 
shutter solenoid 7 is driven, and the shutter 23 is 
opened (step S12) . After that, the motor 6 is 
intermittently driven forward, and the rollers 24-27 are 

25 also intermittently driven forward by this motor (step 
S13) . 
[0037] 

In this case, the control amount (driving 
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voltage) such as the one shown in FIG. 15(a) is supplied 
from the motor driving circuit in the control unit 1 to 
the motor 6 to cause the motor 6 to perform the 
intermittent rotation operation such as the one shown in 
5 FIG. 16(a). Referring to FIG. 16(a), the motor 6 

rotates one unit of rotation amount per one unit time, 
stops for the next one unit time, and repeats this 
operation. As a result, the card 5 0 whose leading edge 
(left end) is inserted to the position of the roller 24 
10 is intermittently transported into the left direction in 
the figure by the roller 24 that rotates intermittently. 
While the card 50 is inserted to the position of the 
roller 24, the sensor 32 is turned ON. 
[0038] 

15 Next, the control unit checks if the sensor 33 

is turned ON (step S14) . When the card 50 is 
transported to the position of the sensor 33 as shown in 
FIG. 10A(c) , the sensor 33 that senses the card 50 is 
turned ON (step S14 : YES) and, in response to this, the 

2 0 driving of the motor 6 is changed from the intermittent 
driving to the continuous driving to cause the motor 6 
to be continuously driven forward. This also causes the 
rollers 24-27 to be continuously rotated forward (step 
S15) . As a result, the card 50 is transported 

25 continuously into the left direction in the figure by 

the continuously rotating rollers 24 and 25 and is taken 
into the main body 20. When the card 50 reaches the 
position of the magnetic head 2 as shown in FIG. 10B(d), 
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the magnetic head 2 starts reading the magnetic 
information (information recorded in the magnetic stripe 
51) on the card 50 (step S16) . Next, the control unit 
checks if the sensor 32 is changed from ON to OFF (step 
5 S17) . When the trailing edge (right end) of the card 50 
passes the sensor 32 as shown in FIG. 10B(d), the sensor 
32 is changed from ON to OFF (step S17: YES) and, in 
response to this, the shutter solenoid 7 closes the 
shutter 23 (step S18) . 
10 [0039] 

After that, the card 50 is continuously 
transported by the rollers 25 and 26 as shown in FIG. 
10B(e) and, while the card is being transported, the 
magnetic information on the card 5 0 is read by the 

15 magnetic head 2. On the other hand, the control unit 1 
checks if the sensor 34 is turned ON (step S19) . When 
the card 50 is transported to the position of the sensor 
34 as shown in FIG. 10B(f), the sensor 34 that senses 
the card 50 is turned ON (step S19: YES) and, in 

20 response to this, the magnetic head 2 terminates reading 
the magnetic information (step S20) . When the sensor 34 
is turned ON, the control unit 1 determines that the 
card 50 is transported to the back of the card 
processing device 100 and stops the motor 6. This also 

25 stops the rotation of the rollers 24-2 7 (step S21) . 
[0040] 

If the sensor 33 is not turned ON in step S14 
(step S14 : NO), the control unit checks if a 
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predetermined time has elapsed since the sensor 31 was 
turned ON (step S22) . If the predetermined time has not 
yet elapsed (step S22 : NO), control is returned to step 
S14 to monitor the state of the sensor 33, If the 
5 sensor 33 is not turned ON (step S14 : NO) and the 

predetermined time has elapsed (step S22 : YES), it is 
determined that the card 50 is not taken into the main 
body 20. The shutter solenoid 7 closes the shutter 23 
(step S23) to terminate the processing. 
10 [0041] 

As described above, when the card 50 (magnetic 
card 50a) is taken into the main body 20 of the card 
processing device according to the procedure shown in 
FIG. 5, the card 50 inserted from the card insertion 

15 slot 22 is transported intermittently first and, after 
the card 50 reaches the position of the sensor 33 (first 
position of the present invention) inside the main body 
20, is transported continuously. Note that the sensor 
33 is positioned in the limit position where there is no 

20 danger that the magnetic information on the card 50 is 

illegally obtained; that is, the sensor 33 is positioned 
in the leading-edge (left end) position of the card that 
is taken into the main body 2 0 deeply enough that the 
fake reader, mounted on the card insertion unit 21, 

25 cannot normally obtain the magnetic information on the 
card 50. This configuration makes it possible that the 
card 50 is transported intermittently to prevent the 
magnetic information from being obtained illegally when 
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there is a danger that the magnetic information is 
illegally obtained and that the card 50 is transported 
continuously to quickly take the card 50 into the device 
when there is no danger that the magnetic information is 
5 illegally obtained. 
[0042] 

After stopping the driving of the motor 6, the 
control unit 1 sends the information, read from the card 
50 by the magnetic head 2, to the higher-level device 10 

10 via the communication unit 9. The higher-level device 
10 performs predetermined transaction processing (for 
example, cash withdrawal) based on the received card 
information. When the transaction processing is 
finished, the higher- level device 10 notifies the end of 

15 processing to the card processing device 100. When the 
communication unit 9 receives this notification, the 
control unit 1 performs the ejection processing (step S4 
in FIG. 4) of the card 50 according to the procedure 
described below. 

20 [0043] 

FIG. 6 is a flowchart showing the detailed 
procedure of the ejection processing of a magnetic card 
in step S4 in FIG. 4. When the ejection processing is 
started, the control unit 1 continuously drives the 
25 motor 6 backward to continuously rotate the rollers 24- 
27 backward (step S31) . The rollers 24-27, which are 
rotated backward, continuously transport the card 50, 
which is in the position shown in FIG. 10B(f), into the 
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right direction as shown in FIG. 10C(g). Next, the 
control unit checks if the sensor 32 is turned ON (step 
S32) . When the leading edge (right end) of the card 50 
reaches the position of the sensor 32 as shown in FIG. 
5 10C(h) / the sensor 32 that senses the card 50 is turned 
ON (step S32: YES) and, in response to this, the shutter 
solenoid 7 opens the shutter 23 (step S33) . This causes 
the card 50 to be transported toward the card insertion 
slot 22. 
10 [0044] 

After the shutter 23 is opened, the control 
unit 1 checks if the sensor 31 is turned ON (step S34) . 
When the card 50 is transported to the position of the 
sensor 31 as shown in FIG. 10C(i), the sensor 31 that 

15 senses the card 50 is turned ON (step S34 : YES). In 
response to the change in the sensor 31 that is turned 
ON, the driving of the motor 6 is switched from the 
continuous driving to the intermittent driving and the 
motor 6 is intermittently driven backward. This also 

20 causes the rollers 24-27 to be intermittently rotated 
backward (step S35) . As a result, the card 50 is 
intermittently transported by the intermittently 
rotating roller 24 into the right direction in the 
figure and is ejected out of the device from the card 

25 insertion slot 22 as shown in FIG. 10C(j). In this 

case, the motor 6 is driven in the same way as in FIG. 
15(a) and FIG. 16(a) described above. 
[0045] 
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After the intermittent rotation of the rollers 
is started in step S35, the control unit 1 monitors if a 
predetermined time has elapsed since the sensor 31 was 
turned ON (step S3 6) . If the predetermined time has not 
5 yet elapsed (step S36: NO), the control unit checks if 
the sensor 31 is turned OFF (step S3 9) . If the user 
removes the card 50, ejected from the card insertion 
slot 22, by the time the predetermined time has elapsed, 
the sensor 31 is turned OFF (step S39: YES). When the 

10 sensor 31 is turned OFF, the control unit 1 determines 
that the card 50 is removed and stops the driving of the 
motor 6. This stops the rotation of the rollers 24-27 
(step S37) . After that, the shutter 23 is closed (step 
S3 8) and the processing is terminated. Also, if the 

15 sensor 31 is not turned OFF in step S39 (step S39: NO) 
and the predetermined time has elapsed (step S36: YES), 
the rotation of the rollers 24-27 is stopped (step S37) , 
the shutter 23 is closed (step S3 8) , and the processing 
is terminated. Thus, the sequence of transaction 

2 0 processing on the ATM using the card 50 is completed. 
[0046] 

As described above, when the card 50 (magnetic 
card 50a) is ejected out of the main body 2 0 of the card 
processing device according to the procedure in FIG* 6, 
2 5 the card 50 is continuously transported until the card 
50 is transported to the position (second position of 
the present invention) of the sensor 31 provided near 
the card insertion slot 22 and, after the card 50 is 
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transported to the position of the sensor 31, the card 
50 is transported intermittently. Note that the sensor 
31 is positioned in the limit position where there is a 
danger that the magnetic information on the card 50 is 
5 illegally obtained; that is, the sensor 31 is positioned 
in the leading-edge (right end) position of the card 
that is ejected out of the main body 2 0 to such an 
extent that the fake reader, mounted on the card 
insertion unit 21, can normally obtain the magnetic 

10 information on the card 50. This configuration makes it 
possible that the card 50 is continuously transported to 
reduce the time required until the card is ejected when 
there is no danger that the magnetic information is 
illegally obtained and that the card 50 is 

15 intermittently transported to prevent the magnetic 

information from being illegally obtained when there is 
a danger that the magnetic information is illegally 
obtained. 
[0047] 

2 0 Next, the following describes the processing 

that is performed when the card 5 0 is the contact IC 
card 50b. FIG. 7 is a flowchart showing the detailed 
procedure of the contact IC card take -in/ reading 
processing in step S6 in FIG. 4. The following 

25 describes this procedure. The control unit 1 constantly 
monitors if the sensor 31 provided at the card insertion 
slot 22 is turned ON (step S41) . When the user starts 
inserting the card 50 (contact IC card 50b in this 
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example) into the card insertion slot 22 as shown in 
FIG. 10A(a) and the card 50 reaches the position of the 
sensor 31 as shown in FIG. 10A(b) , the sensor 31 that 
senses the card 50 is turned ON (step S41: YES), the 
5 shutter solenoid 7 is driven, and the shutter 23 is 
opened (step S42) . After that, the motor 6 is 
continuously driven forward and the rollers 24-2 7 are 
also continuously rotated forward by this motor (step 
S43) . As a result, the card 5 0 whose leading edge (left 

10 end) is inserted to the position of the roller 24 is 
continuously transported in the left direction in the 
figure by the continuously rotating roller 24. While 
the card 50 is inserted to the position of the roller 
24, the sensor 32 is turned ON. 

15 [0048] 

Next, the control unit checks if the sensor 33 
is turned ON (step S44) . When the card 50 is 
transported to the position of the sensor 33 as shown in 
FIG. 10A(c) , the sensor 33 that senses the card 50 is 

20 turned ON (step S44 : YES). Next, the control unit 

checks if the sensor 32 has changed from ON to OFF (step 
S45) . When the trailing edge (right end) of the card 50 
passes the sensor 32 as shown in FIG. 10B(d), the sensor 
32 is changed from ON to OFF (step S45: YES) and, in 

25 response to this, the shutter solenoid 7 closes the 
shutter 23 (step S46) . 
[0049] 

After that, the card 50 is continuously 

- 30 - 



transported by the rollers 2 5 and 26 as shown in FIG. 
10B(e) and the control unit 1 checks if the sensor 34 is 
turned ON (step S47) . When the card 50 is transported 
to the position of the sensor 34 as shown in FIG. 
5 10B(f), the sensor 34 that senses the card 50 is turned 
ON (step S47: YES). When the sensor 34 is turned ON, 
the control unit 1 determines that the card 50 is 
transported to the back of the card processing device 
100 and stops the motor 6. This also stops the rotation 

10 of the rollers 24-27 (step S48) . After that, the 

contact block solenoid 8 is driven to lower the contact 
block 4 (step S49) . The contact block 4 has on its 
bottom a contactor that contacts the IC terminal 53 on 
the card 50 when the contact block 4 is lowered. This 

15 causes the contact block 4 to be electrically connected 
to the card 50 and the information recorded in the IC 
chip 52 on the card 50 is read by the contact block 4 
(step S50) . When the reading is finished, the contact 
block 4 is lifted (step S51) to move the contactor away 

20 from the IC terminal 53 on the card 50. 
[0050] 

If the sensor 33 is not turned ON in step S44 
(step S44 : NO), the control unit checks if a 
predetermined time has elapsed since the sensor 31 was 
25 turned ON (step S52) . If the predetermined time has not 
yet elapsed (step S52 : NO), control is returned to step 
S44 to monitor the state of the sensor 33. If the 
sensor 33 is not turned ON (step S44 : NO) and the 
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predetermined time has elapsed (step S52 : YES) , it is 
determined that the card 50 is not taken into the main 
body 20. The shutter solenoid 7 closes the shutter 23 
(step S53) to terminate the processing. 
5 [0051] 

As described above, when the card 5 0 (contact 
IC card 50b) is taken in according to the procedure 
shown in FIG. 7, the card is continuously transported 
regardless of its position and taken into the main body 

10 20 of the device. A fake reader, if installed in the 
card insertion unit 21, can read only the magnetic 
information but not the information recorded in the IC 
chip 52 on the contact IC card 5 0b, meaning that there 
is no danger that the card information is illegally 

15 obtained even if the contact IC card 5 0b is continuously 
transported and taken in. Therefore, the contact IC 
card 50b can be taken quickly into the main body 20 of 
the device. 
[0052] 

2 0 The control unit 1 sends the information, read 

from the card 50 by the contact block 4, to the higher- 
level device 10 via the communication unit 9. The 
higher- level device 10 performs predetermined 
transaction processing (for example, cash withdrawal) 

25 based on the received card information. When the 

transaction processing is finished, the higher-level 
device 10 notifies the card processing device 100 that 
the processing has been finished. When the 
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communication unit 9 receives this notification, the 
control unit 1 performs the ejection processing of the 
card 50 (step S7 in FIG. 4) according to the procedure 
described below. 
5 [0053] 

FIG. 8 is a flowchart showing the detailed 
procedure of the ejection processing of a contact IC 
card in step S7 in FIG. 4. When the ejection processing 
is started, the control unit 1 continuously drives the 

10 motor 6 backward to continuously rotate the rollers 24- 
27 backward (step S61) . The rollers 24-27, which are 
rotated backward, continuously transport the card 50, 
which is in the position shown in FIG. 10B(f), into the 
right direction as shown in FIG. 10C(g). Next, the 

15 control unit checks if the sensor 32 is turned ON (step 
S62) . When the leading edge (right end) of the card 50 
reaches the position of the sensor 32 as shown in FIG. 
10C(h), the sensor 32 that senses the card 50 is turned 
ON (step S62 : YES) and, in response to this, the shutter 

20 solenoid 7 opens the shutter 23 (step S63) . This causes 
the card 50 to be transported toward the card insertion 
slot 22. 
[0054] 

After the shutter 23 is opened, the control 
25 unit 1 checks if the sensor 31 is turned ON (step S64) . 
When the card 50 is transported to the position of the 
sensor 31 as shown in FIG. 10C(i), the sensor 31 that 
senses the card 50 is turned ON (step S64 : YES) . Next, 
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the control unit 1 monitors if a predetermined time has 
elapsed since the sensor 31 was turned ON (step S65) . 
If the predetermined time has not yet elapsed (step S65: 
NO) , the control unit checks if the sensor 31 is turned 
5 OFF (step S68) . If the user removes the card 50, 

ejected from the card insertion slot 22, by the time the 
predetermined time has elapsed, the sensor 31 is turned 
OFF (step S68: YES). When the sensor 31 is turned OFF, 
the control unit 1 determines that the card 50 is 

10 removed and stops the driving of the motor 6. This also 
stops the rotation of the rollers 24-27 (step S66) . 
After that, the shutter 23 is closed (step S67) and the 
processing is terminated. Also, if the sensor 31 is not 
turned OFF in step S68 (step S68: NO) and the 

15 predetermined time has elapsed (step S65: YES), the 

rotation of the rollers 24-27 is stopped (step S66) , the 
shutter 23 is closed (step S67) , and the processing is 
terminated. Thus, the sequence of transaction 
processing on the ATM using the contact IC card 50b is 

20 completed. 
[0055] 

When the contact IC card 50b is ejected, the 
card is continuously transported regardless of its 
position and is ejected out of the main body 2 0 of the 
25 device as described above according to the procedure in 
FIG. 8. A fake reader, if installed in the card 
insertion unit 21, can read only the magnetic 
information but not the information recorded in the IC 
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chip 52 on the contact IC card 50b, meaning that there 
is no danger that the card information is illegally 
obtained even if the contact IC card 50b is continuously 
transported during the ejection. Therefore, the contact 
5 IC card 5 0b can be ejected quickly. 
[0056] 

Next, the following describes the processing 
that is performed when the card 50 is the non-contact IC 
card 50c. FIG. 9 is a flowchart showing the detailed 

10 procedure of the non- contact IC card take -in/reading 
processing in step S8 in FIG. 4. The following 
describes this procedure. The control unit 1 constantly 
monitors if the sensor 31 provided at the card insertion 
slot 22 is turned ON (step S71) . When the user starts 

15 inserting the card 50 (non-contact IC card 50c in this 
example) into the card insertion slot 22 as shown in 
FIG. 10A(a) and the card 50 reaches the position of the 
sensor 31 as shown in FIG. 10A(b) , the sensor 31 that 
senses the card 50 is turned ON (step S71: YES), the 

2 0 shutter solenoid 7 is driven, and the shutter 23 is 
opened (step S72) . After that, the motor 6 is 
continuously driven forward and the rollers 24-27 are 
also continuously rotated forward by this motor (step 
S73) . As a result, the card 50 whose leading edge (left 

25 end) is inserted to the position of the roller 24 is 
continuously transported in the left direction in the 
figure by the continuously rotating roller 24. While 
the card 50 is inserted to the position of the roller 
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24, the sensor 32 is turned ON. 
[0057] 

Next, the control unit checks if the sensor 33 
is turned ON (step S74) . When the card 50 is 
5 transported to the position of the sensor 33 as shown in 
FIG. 10A(c) , the sensor 3 3 that senses the card 50 is 
turned ON (step S74 : YES). Next, the control unit 
checks if the sensor 3 2 has changed from ON to OFF (step 
S75) . When the trailing edge (right end) of the card 50 
10 passes the sensor 32 as shown in FIG. 10B(d), the sensor 
32 is changed from ON to OFF (step S75: YES) and, in 
response to this, the shutter solenoid 7 closes the 
shutter 23 (step S76) . 
[0058] 

15 After that, the card 50 is continuously- 

transported by the rollers 2 5 and 26 as shown in FIG. 
10B(e), and the control unit 1 checks if the sensor 34 
is turned ON (step S77) . When the card 50 is 
transported to the position of the sensor 34 as shown in 

20 FIG. 10B(f), the sensor 34 that senses the card 50 is 

turned ON (step S77: YES) . When the sensor 34 is turned 
ON, the control unit 1 determines that the card 50 is 
transported to the back of the card processing device 
100 and stops the motor 6. This also stops the rotation 

25 of the rollers 24-27 (step S78) . After that, the 
antenna 5 on the card processing device 100 side 
wirelessly communicates with the antenna 55 on the card 
50 side and the information recorded in the IC chip 54 
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on the card 50 is read by the antenna 5 contactlessly 
(step S79) . 
[0059] 

If the sensor 33 is not turned ON in step S74 
5 (step S74 : NO), the control unit checks if a 

predetermined time has elapsed since the sensor 31 was 
turned ON (step S80) . If the predetermined time has not 
yet elapsed (step S80: NO), control is returned to step 
S74 to monitor the state of the sensor 33. If the 

10 sensor 33 is not turned ON (step S74 : NO) and the 

predetermined time has elapsed (step S80: YES), it is 
determined that the card 5 0 is not taken into the main 
body 20. The shutter solenoid 7 closes the shutter 23 
(step S81) to terminate the processing. 

15 [0060] 

As described above, when the card 5 0 (non- 
contact IC card 50c) is taken in according to the 
procedure shown in FIG. 9, the card is continuously 
transported regardless of its position and taken into 

20 the main body 20 of the device. A fake reader, if 

installed in the card insertion unit 21, can read only 
the magnetic information but not the information 
recorded in the IC chip 54 on the non- contact IC card 
50c, meaning that there is no danger that the card 

25 information is illegally obtained even if the non- 
contact IC card 50c is continuously transported and 
taken in. Therefore, the non- contact IC card 50c can be 
taken quickly into the main body 20 of the device. 
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[0061] 

The control unit 1 sends the inf ormation, read 
from the card 50 by the antenna 5, to the higher-level 
device 10 via the communication unit 9. The higher- 
5 level device 10 performs predetermined transaction 

processing (for example, cash withdrawal) based on the 
received card information. When the transaction 
processing is finished, the higher- level device 10 
notifies the card processing device 10 0 that the 

10 processing has been finished. When the communication 
unit 9 receives this notification, the control unit 1 
performs the ejection processing of the card 5 0 (step S9 
in FIG. 4) . The ejection processing in this case is 
exactly the same as that shown in FIG. 8 and, therefore, 

15 its description is omitted. Executing the ejection 
processing according to the procedure shown in FIG. 8 
can quickly eject the non-contact IC card 50c. 
[0062] 

In the embodiment described above, the higher- 
2 0 level device 10 sends information on the card type to 
the card processing device 100 before the card 50 is 
taken in. When the card is the magnetic card 50a, the 
card is intermittently transported immediately after the 
card is inserted into the card insertion slot 22 to 
25 prevent the card information from being obtained 

illegally and, after that, the transport is switched to 
the continuous transport to reduce the card take-in 
time. When the card is the contact IC card 50b or the 
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non-contact IC card 50c, the card is continuously 
transported immediately after the card is inserted to 
take in the card quickly. 
[0063] 

5 FIG. 11 is a diagram showing the general 

structure of a card processing device in another 
embodiment of the present invention. In FIG. 11, the 
same reference numerals are used for the corresponding 
elements of FIG. 1. A card processing device 100 in 

10 FIG. 11 differs from that in FIG. 1 in that a card 

insertion unit 21 has not only a sensor 31 but also a 
magnetic stripe detection sensor 41 and an IC card 
detection sensor 42 . The other part is the same as that 
in FIG. 1 and therefore the detailed description is 

15 omitted. In this embodiment, instead of receiving the 
notification of the type of a card from a higher- level 
device 10 as in the embodiment described above, the 
sensors 41 and 42 provided in the card processing device 
10 0 determine the type of a card in advance. The 

20 magnetic stripe detection sensor 41 and the IC card 
detection sensor 42 constitute one embodiment of 
detection means of the present invention. 
[0064] 

The magnetic stripe detection sensor 41 
25 comprises a magnetic head. When a card 50 is a magnetic 
card 50a, the magnetic head reads magnetic information 
from a magnetic stripe 51 and outputs the read signal; 
when the card 50 is not the magnetic card 50a, the 
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magnetic head cannot read magnetic information and does 
not output the read signal. The IC card detection 
sensor 42 comprises a metal detection sensor. When the 
card 50 is an IC card (contact IC card 50b or non- 
5 contact IC card 50c) , the metal detection sensor detects 
a metal object constituting IC chips 52 and 54, an IC 
terminal 53, or an antenna 55 and outputs the detection 
signal; when the card 50 is not an IC card, the metal 
detection sensor cannot detect a metal object 

10 constituting the IC chips 52 and 54, the IC terminal 53, 
the antenna 55 and does not output the detection signal. 
Therefore, the presence of the read signal or detection 
signal from the sensors 41 and 42 indicates whether the 
card 50 is a magnetic card or an IC card. 

15 [0065] 

FIG. 12 is a flowchart showing the general 
operation of the card processing device 100 shown in 
FIG. 11. In the description below, assume that the 
higher- level device 10 is an ATM and that the card 

20 processing device 100 is mounted on this ATM as in FIG. 
4 . When the user performs a predetermined operation on 
the customer panel during a transaction on the ATM using 
the card 50, the transaction start signal is sent from 
the higher- level device 10 to the communication unit 9 

25 of the card processing device 10 0 and, upon receiving 
this signal, the card processing device 100 starts the 
card processing. First, when the card 50 is inserted 
into the card processing device 100, the sensors 41 and 
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42 detect the type of the card (step S101) . That is, in 
this embodiment, too, the card processing device 100 
side recognizes the type of the card in advance before 
the card 50 is taken in. Next, the card processing 
5 device 10 0 checks if the detected card type is a 

magnetic card (step S102) . If the read signal is output 
from the magnetic stripe detection sensor 41, the card 
50 is a magnetic card; if the detection signal is output 
from the IC card detection sensor 42, the card 50 is an 

10 IC card (contact IC card or non- contact IC card) . If 

the card 50 is a magnetic card (step S102: YES), control 
is passed to step S103, the magnetic card take- 
in/reading processing is performed and, after this 
processing is finished, the magnetic card ejection 

15 processing is performed (step S104) . The detailed 
procedure of step S103 is the same as the detailed 
procedure in FIG. 5, and the detailed procedure of step 
S104 is the same as the detailed procedure in FIG. 6, 
and therefore the description of those steps is omitted. 

20 [0066] 

If it is found in step S102 that the card is 
not a magnetic card (step S102: NO), control is passed 
to step S105 and the IC card take- in/reading processing 
is performed. The detailed procedure of this step S105 
25 will be described later. After this processing is 

finished, the IC card ejection processing is performed 
(step S106) . The detailed procedure of step S106 is the 
same as that in FIG. 8 and therefore its description is 
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omitted . 
[0067] 

FIG. 13 is a flowchart showing the detailed 
procedure of the IC card take- in/reading processing in 
5 step S105 in FIG. 12. The following describes this 
procedure. Note that, though FIG. 10A - FIG. 10C are 
referenced in the description of the procedure, the 
magnetic stripe detection sensor 41 and the IC card 
detection sensor 42 are omitted in those figures. A 

10 control unit 1 constantly monitors if the sensor 31 

provided at a card insertion slot 22 is turned ON (step 
S201) . When the user starts inserting the card 50 
(contact IC card 50b or non-contact IC card 50c in this 
example) into the card insertion slot 22 as shown in 

15 FIG. 10A(a) and the card 50 reaches the position of the 
sensor 31 as shown in FIG. 10A(b) , the sensor 31 that 
detects the card 50 is turned ON (step S201: YES), a 
shutter solenoid 7 is driven, and a shutter 23 is opened 
(step S2 02) . After that, a motor 6 is continuously 

2 0 driven forward and rollers 24-27 are also continuously 
rotated forward by the motor 6 (step S2 03) . As a 
result, the card 50 whose leading edge (left end) is 
inserted to the position of the roller 24 is 
continuously transported in the left direction in the 

25 figure by the continuously rotating roller 24. While 
the card 50 is inserted to the position of the roller 
24, a sensor 32 is turned ON. 
[0068] 
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Next, the control unit checks if a sensor 3 3 
is turned ON (step S2 04) . When the card 50 is 
transported to the position of the sensor 33 as shown in 
FIG. 10A(c) , the sensor 33 that senses the card 50 is 
5 turned ON (step S204: YES). Next, the control unit 

checks if the sensor 32 has changed from ON to OFF (step 
S205) . When the trailing edge (right end) of the card 
50 passes the sensor 32 as shown in FIG. 10B(d), the 
sensor 32 is changed from ON to OFF (step S205: YES) 
10 and, in response to this, the shutter solenoid 7 closes 
the shutter 23 (step S206) . 
[0069] 

After that, the card 5 0 is continuously 
transported by the rollers 25 and 26 as shown in FIG. 

15 10B(e) and the control unit 1 checks if the sensor 34 is 
turned ON (step S2 07) . When the card 50 is transported 
to the position of the sensor 34 as shown in FIG. 
10B(f), the sensor 34 that senses the card 50 is turned 
ON (step S207: YES). When the sensor 34 is turned ON, 

2 0 the control unit 1 determines that the card 50 is 

transported to the back of the card processing device 
100 and stops the motor 6. This also stops the rotation 
of the rollers 24-27 (step S208) . After that, a contact 
block solenoid 8 lowers a contact block 4 (step S209) to 

25 allow the contact block 4 to read the recording 

information from the card 50 (step S210) . In this case, 
the contact block 4 has on its bottom a contactor that, 
if the card 50 is a contact IC card 50b, contacts the IC 
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terminal 53 on the card when the contact block 4 is 
lowered. This causes the contact block 4 to be 
electrically connected to the card 50 and the 
information recorded in the IC chip 52 on the card 50 is 
5 read by the contact block 4. On the other hand, if the 
card 50 is not a contact IC card 50b, the contact block 
4 and the card 50 are not connected electrically because 
there is no IC terminal on the card and the information 
recorded in the IC chip 54 is not read. When the 
10 processing in step S210 is finished, the contact block 4 
is lifted (step S211) - 
[0070] 

Next, the control unit checks if the card 5 0 
is a contact IC card based on the reading result of the 

15 contact block 4 (step S212) . If the contact block 4 can 
read the information from the card 50, the card is 
determined to be a contact IC card 5 0b; if the contact 
block 4 cannot read the information from the card 50, 
the card is determined to be a non-contact IC card 50c 

2 0 or some other card. If the card 50 is a contact IC card 
50b (step S212: YES), the processing is terminated and 
control is passed to step S106 in FIG* 12. If the card 
50 is not a contact IC card 50b (step S212: NO), control 
is passed to step S215 to read the information from the 

25 card 50 by the antenna 5. And, based on the reading 

result, the control unit checks if the card 5 0 is a non- 
contact IC card 50c (step S216) . If the antenna 5 can 
read the information from the card 50 (step 216: YES), 
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the card is determined to be a non-contact IC card 50c, 
the processing is terminated, and control is passed to 
step S106 in FIG, 12. If the antenna 5 cannot read the 
information from the card 50 (step S216: NO), the card 
5 is determined to be a card not processable by the card 
processing device 10 0, a notification is sent to the 
higher- level device 10 to indicate that the card is not 
processable (step S217) , and control is passed to step 
S106 in FIG. 12. 
10 [0071] 

If the sensor 33 is not turned ON in step S2 04 
(step S204: NO), the control unit checks if a 
predetermined time has elapsed since the sensor 31 was 
turned ON (step S213) . If the predetermined time has 

15 not yet elapsed (step S213: NO), control is returned to 
step S204 to monitor the state of the sensor 33. If the 
sensor 33 is not turned ON (step S204: NO) and the 
predetermined time has elapsed (step S213: YES), it is 
determined that the card 50 is not taken into the main 

20 body 20. The shutter solenoid 7 closes the shutter 23 
(step S214) to terminate the processing. 
[0072] 

As described above, when the card 50 (contact 
IC card 50b or non-contact IC card 50c) is taken in, the 
25 card is continuously transported regardless of its 

position and taken into the main body 2 0 of the device 
according to the procedure shown in FIG. 13. A fake 
reader, if installed in the card insertion unit 21, can 
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read only the magnetic information but not the 
information recorded in the IC chip 52 on the contact IC 
card 5 0b or the information recorded in the IC chip 54 
on the non-contact IC card 50c, meaning that there is no 
5 danger that the card information is illegally obtained 
even if those cards are continuously transported and 
taken in. Therefore, the contact IC card 50b and the 
non-contact IC card 5 0c can be taken quickly into the 
main body 2 0 of the device. 
10 [0073] 

The control unit 1 sends the information, read 
from the card 50 by the contact block 4 or the antenna 
5, to the higher- level device 10 via the communication 
unit 9. The higher-level device 10 performs 

15 predetermined transaction processing (for example, cash 
withdrawal) based on the received card information. 
When the transaction processing is finished, the higher- 
level device 10 notifies the card processing device 100 
that the processing has been finished. When the 

20 communication unit 9 receives this notification, the 
control unit 1 performs the ejection processing of the 
card 50 (step S106 in FIG. 12) . 
[0074] 

FIG. 14 is a flowchart showing the operation 
25 of a card processing device in another embodiment of the 
present invention. In this embodiment, the type of a 
card is not determined in advance before the card is 
taken in, but the type of a card is determined after the 
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card is taken in. The configuration of the card 
processing device in this embodiment is the same as that 
of the card processing device 100 shown in FIG. 1. The 
following describes the processing procedure shown in 
5 FIG. 14. 
[0075] 

A control unit 1 constantly monitors if a 
sensor 31 provided at a card insertion slot 22 is turned 
ON (step S3 01) . When the user starts inserting a card 

10 50 into the card insertion slot 22 as shown in FIG. 
10A(a) and the card 50 reaches the position of the 
sensor 31 as shown in FIG. 10A(b) , the sensor 31 that 
senses the card 50 is turned ON (step S301: YES), a 
shutter solenoid 7 is driven, and a shutter 23 is opened 

15 (step S3 02) . After that, a motor 6 is intermittently 
driven forward, and rollers 24-2 7 are also 
intermittently rotated forward by this motor (step 
S3 03) . In this case, the motor 6 is driven as in FIG. 
15(a) and FIG. 16(a) described above. 

20 [0076] 

Next, the control unit checks if a sensor 33 
is turned ON (step S3 04) . When the card 50 is 
transported to the position of the sensor 33 as shown in 
FIG. 10A(c) , the sensor 33 that senses the card 50 is 
25 turned ON (step S304: YES) and, in response to this, the 
driving of the motor 6 is changed from the intermittent 
driving to the continuous driving to cause the motor 6 
to be continuously driven forward* This also causes the 
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rollers 24-2 7 to be continuously rotated forward (step 
S3 05) . As a result, the card 50 is transported 
continuously into the left direction in the figure by 
the continuously rotating rollers 24 and 25 and is taken 
5 into a main body 20. When the card 5 0 reaches the 

position of a magnetic head 2 as shown in FIG. 10B(d), 
the magnetic head 2 starts reading the magnetic 
information on the card 5 0 (step S3 06) . Next, the 
control unit checks if a sensor 32 is changed from ON to 

10 OFF (step S307) . When the trailing edge (right end) of 
the card 50 passes the sensor 32 as shown in FIG. 
10B(d), the sensor 32 is changed from ON to OFF (step 
S307: YES) and, in response to this, the shutter 
solenoid 7 closes the shutter 23 (step S308) . 

15 [0077] 

After that, the card 50 is continuously 
transported by the rollers 2 5 and 2 6 as shown in FIG. 
10B(e) and, while the card is being transported, the 
magnetic information on the card 50 is read by the 

20 magnetic head 2. On the other hand, the control unit 1 
checks if a sensor 34 is turned ON (step S3 09) . When 
the card 50 is transported to the position of the sensor 
34 as shown in FIG. 10B(f), the sensor 34 that senses 
the card 50 is turned ON (step S3 09: YES) and, in 

25 response to this, the magnetic head 2 terminates reading 
the magnetic information (step S3 10) . When the sensor 
34 is turned ON, the control unit 1 determines that the 
card 50 is transported to the back of the card 
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processing device 100 and stops the motor 6. This also 
stops the rotation of the rollers 24-27 (step S311) . 
[0078] 

Next, the control unit checks if the card 5 0 
5 is a magnetic card based on the reading result of the 
magnetic head 2 (step S312) . If the card 50 is a 
magnetic card 50a, the magnetic head 2 reads magnetic 
information from the magnetic stripe 51 in step S3 06 and 
outputs the read signal; if the card 50 is not a 

10 magnetic card 50a, the magnetic head cannot read 
magnetic information and does not output the read 
signal. Therefore, the presence of the read signal from 
the magnetic head 2 indicates whether or not the card 50 
is a magnetic card. If the card 50 is a magnetic card 

15 (step S312: YES) , the flag "1" is set in the register 
provided in the control unit 1 (step S3 13) and control 
is passed to step S315. If the card 50 is not a 
magnetic card (step S312: NO), the flag "1" is not set 
in the register and control is passed to step S315. 

20 [0079] 

In step S315, an antenna 5 reads information 
from the card 50. And, based on the reading result, a 
check is made to determine whether the card 50 is a non- 
contact IC card (step S3 16) . If the card 50 is a non- 
25 contact IC card 50c, the wireless communication between 
an antenna 54 and the antenna 5 is possible and the 
information can be read from the card 50; if the card 50 
is not a non- contact IC card 50c, the wireless 
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communication between the antenna 54 and the antenna 5 
is not possible and the information cannot be read from 
the card 50. Therefore, whether or not the antenna 5 
can read information from the card 50 indicates whether 
5 or not the card 5 0 is a non-contact IC card. 
[0080] 

If the card 50 is a non-contact IC card (step 
S316: YES) , whether the flag is "1" is checked next 
(step S3 17) • When the card is a hybrid- type non- contact 

10 IC card with a magnetic stripe, "1" was set in the flag 
in step S3 13 and therefore the result of the checking in 
step S317 is YES. In this case, because there is a 
possibility that the information recorded in the 
magnetic stripe is illegally obtained even if the card 

15 is a non-contact IC card, control is passed to the 

magnetic card ejection processing in step S3 14 and the 
card is intermittently transported and ejected. The 
processing is step S3 14 is the same as that in FIG. 6 
and therefore the description is omitted here. On the 

20 other hand, when the card is a non-contact IC card 

without a magnetic stripe, the flag was not set to "1" 
in step S3 13 and therefore the result of the checking in 
step S317 is NO. In this case, because there is no 
possibility that the magnetic information is illegally 

25 obtained, control is passed to the IC card ejection 
processing in step S318 and the card is continuously 
transported and ejected. The processing is step S3 18 is 
the same as that in FIG. 8 and therefore the description 
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is omitted here. 
[0081] 

If it is found in step S3 16 that the card 50 
is not a non-contact IC card (step S316: NO), a contact 
5 block solenoid 8 lowers a contact block 4 (step S321) to 
allow the contact block 4 to read the recording 
information from the card 50 (step S3 22) . In this case, 
the contact block 4 has on its bottom a contactor that, 
if the card 50 is a contact IC card 50b, contacts an IC 

10 terminal 53 on the card when the contact block 4 is 
lowered. This causes the contact block 4 to be 
electrically connected to the card 50 and the 
information recorded in the IC chip 52 on the card 5 0 is 
read by the contact block 4. On the other hand, if the 

15 card 50 is not a contact IC card 50b, the contact block 
4 and the card 50 are not connected electrically because 
there is no IC terminal on the card and the information 
recorded in the IC chip 54 is not read. When the 
processing in step S322 is finished, the contact block 4 

20 is lifted (step S323) . 
[0082] 

Next, based on the reading result of the 
contact block 4, a check is made whether the card 50 is 
a contact IC card (step S324) . If the contact block 4 
25 can read the information from the card 50, the card is a 
contact IC card 50b; if the contact block 4 cannot read 
the information from the card 50, the card is a card 
other than a contact IC card 50b. If the card 50 is a 
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contact IC card 50b (step S324: YES), control is passed 
to step S3 17 and a check is made whether the flag is 
"1". If the card is a hybrid- type contact IC card with 
a magnetic stripe, the flag was set to "1" in step S3 13 
5 and therefore the result of the checking in step S3 17 is 
YES. In this case, because there is a possibility that 
the information recorded in the magnetic stripe is 
illegally obtained even if the card is a contact IC 
card, control is passed to the magnetic card ejection 

10 processing in step S3 14 and the card is intermittently 
transported and ejected. On the other hand, if the card 
is a contact IC card without a magnetic stripe, the flag 
was not set to "1" in step S3 13 and therefore the result 
of the checking in step S3 17 is NO. In this case, 

15 because there is no possibility that the magnetic 

information is illegally obtained, control is passed to 
the IC card ejection processing in step S3 18 and the 
card is continuously transported and ejected. 
[0083] 

20 If it is found in step S324 that the card 50 

is not a contact IC card (step S324: NO), the card is a 
card not processable by the card processing device 100, 
a notification is sent to the higher- level device 10 to 
indicate that the card is not processable (step S325) , 

25 control is passed to step S3 17 and, after that, the 
processing according to the above procedure is 
performed. 
[0084] 
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If the sensor 33 is not turned ON in step S3 04 
(step S3 04: NO), the control unit checks if a 
predetermined time has elapsed since the sensor 31 was 
turned ON (step S3 19) . If the predetermined time has 
5 not yet elapsed (step S319: NO), control is returned to 
step S304 to monitor the state of the sensor 33. If the 
sensor 33 is not turned ON (step S304: NO) and the 
predetermined time has elapsed (step S319: YES) , it is 
determined that the card 50 is not taken into the main 
10 body 20. The shutter solenoid 7 closes the shutter 23 
(step S32 0) to terminate the processing. 
[0085] 

In the procedure shown in FIG. 14, the 
magnetic head 2, the contact block 4, or the antenna 5 

15 is used as described above to determine the type of a 

card after it is taken in even when the type of the card 
is not known before the card is taken in and, based on 
the result, the card ejection processing is performed. 
Thus, when a card is taken in, though a contact IC card 

2 0 50b or a non- contact IC card 50c is intermittently 

transported in the same way as a magnetic card 50a and 
this intermittent transport prolongs the take-in time, 
the contact IC card 50b and the non-contact IC card 50c 
are continuously transported regardless of its position 

25 during the card ejection and is ejected quickly. A 
magnetic card 50a is continuously transported halfway 
and, after that, intermittently transported and ejected 
to reduce its ejection time while preventing card 
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information from being obtained illegally. 
[0086] 

In the embodiments described above, when a 
card is taken in, the card transport is switched from 
5 the intermittent transport to the continuous transport 
with a part of the card 50 exposed outside the main body 
20 as shown in FIG. 10A(c) . It is also possible to 
switch the transport from the intermittent transport to 
the continuous transport after the card 50 is taken into 

10 the main body 20 and is not exposed outside. In this 
case, the position of the sensor 3 3 should be shifted 
left from the position shown in the figure. Although 
the take-in time is somewhat prolonged, this 
configuration prevents the fake reader from reading the 

15 card information because the card 50 is intermittently 
transported while it is exposed outside the main body 
20, thus reliably preventing the information from being 
obtained illegally during the card take-in time. 
[0087] 

2 0 In the embodiments described above, the card 

transport is switched from the continuous transport to 
the intermittent transport during card ejection with a 
part of the card 50 exposed outside the main body 2 0 as 
shown in FIG. 10C(i). It is also possible to switch the 

25 transport from the continuous transport to the 

intermittent transport immediately before the card 50 is 
exposed outside the main body 20. In this case, the 
transport should be switched to the intermittent 
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transport when the leading edge (right end) of the card 
50 reaches the position of the sensor 32. Although the 
ejection time is somewhat prolonged, this configuration 
prevents the fake reader from reading the card 
5 information because the card 50 is intermittently 

transported while the card is exposed outside the main 
body 2 0 , thus reliably preventing the information from 
being obtained illegally during the card ejection time. 
[0088] 

10 In the embodiments above, the examples in FIG. 

15(a) and FIG. 16(a) are shown as methods for 
intermittently transporting the card 50. Instead of 
those methods, it is also possible to supply the control 
amounts (driving voltages) , such as those shown in FIG. 

15 15(b) - FIG. 15(d), to the motor 6 to cause the motor 6 
to perform the intermittent rotation operations, such as 
those in FIG. 16(b) - FIG. 16(d), respectively. In FIG. 
16 (b) , the motor 6 rotates forward a two-unit rotation 
in one -unit time, rotates backward a one -unit rotation 

20 in the next one -unit time, and repeats this operation. 
In FIG. 16(c), the motor 6 rotates forward a two-unit 
rotation in one -unit time, stops in the next one -unit 
time, rotates backward a one -unit rotation in the next 
one-unit time, stops in the next one-unit time, and 

25 repeats this operation. In FIG. 16(d), the rotation 
period and the stop period in FIG. 16(a) are made 
irregular to repeat the rotation and the stop randomly. 
In addition, the rotation period and the stop period in 

- 55 - 



FIGS. 16(b) and 16(c) may be made irregular to repeat 

the rotation and the stop randomly. 

[0089] 

In the embodiments above, the sensors 31 to 
5 34, each composed of a photo micro-sensor, are provided 
as the examples of position detection means for 
detecting the position of the card 50. Instead, a 
rotary encoder that outputs a signal corresponding to 
the rotation amount of the roller 24-27 or the motor 6 

10 may also be used as the position detection means. In 
this case, the rotation amount of the rollers or the 
motor is calculated from the output signal of the rotary 
encoder to detect the position of the card 50 from the 
calculated rotation amount. Instead of the sensors and 

15 the rotary encoder described above, a timer and a 
calculation unit may also be used as the position 
detection means. In this case, the calculation unit 
calculates the card movement distance based on the timer 
measurement time and the card transport speed to detect 

20 the card position from the calculated movement distance. 
[0090] 

In the embodiments described above, the 
card processing device 100 is mounted on an ATM. 
The card processing device according to the 
25 present invention may be mounted not only on an 
ATM but also on various apparatuses such as a CD 
(cash dispenser), an automatic ticket machine, 
and a vending machine . 
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[Brief Description of the Drawings] 
[0091] 

[FIG. 1] FIG. 1 is a diagram showing the general 
structure of a card processing device in an embodiment 
5 of the present invention. 

[FIG. 2] FIG. 2 is a diagram showing a magnetic card, a 
contact IC card, and a non-contact IC card. 
[FIG. 3] FIG. 3 is a block diagram showing the 
electrical configuration of the card processing device. 
10 [FIG. 4] FIG. 4 is a flowchart showing the general 
operation of the card processing device. 
[FIG. 5] FIG. 5 is a flowchart showing the detailed 
procedure of the take- in/reading processing of a 
magnetic card. 

15 [FIG. 6] FIG. 6 is a flowchart showing the detailed 

procedure of the ejection processing of a magnetic card. 
[FIG. 7] FIG. 7 is a flowchart showing the detailed 
procedure of the take -in/ reading processing of a contact 
IC card. 

20 [FIG. 8] FIG. 8 is a flowchart showing the detailed 
procedure of the ejection processing of a contact/non- 
contact IC card. 

[FIG. 9] FIG. 9 is a flowchart showing the detailed 
procedure of the take -in/ reading processing of a non- 
25 contact IC card. 

[FIG. 10A] FIG. 10A is a diagram showing the transport 
state of a card. 

[FIG. 10B] FIG. 10B is a diagram showing the transport 
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state of a card. 

[FIG. IOC] FIG. IOC is a diagram showing the transport 
state of a card. 

[FIG. 11] FIG. 11 is a diagram showing the general 
5 structure of a card processing device in another 
embodiment of the present invention. 

[FIG. 12] FIG. 12 is a flowchart showing the general 
operation of the card processing device in another 
embodiment . 

10 [FIG. 13] FIG. 13 is a flowchart showing the detailed 
procedure of the take- in/ reading processing of an IC 
card. 

[FIG. 14] FIG. 14 is a flowchart showing the operation 
of the card processing device in another embodiment of 
15 the present invention. 

[FIG. 15] FIG. 15 is a diagram showing an example of 
the control amount of a motor. 

[FIG. 16] FIG. 16 is a diagram showing the intermittent 
rotation operation of a motor. 
2 0 [Description of Reference Numerals] 
[0092] 

1 Control unit 

2 Magnetic head 

3 Sensor 

4 Contact block 

5 Antenna 

6 Motor 

9 Communication unit 
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10 Higher-level device 

20 Main body of card processing device 
22 Card insertion slot 
24-27 Roller 

31-34 Card detection sensor 

41 Magnetic stripe detection sensor 

42 IC card detection sensor 
50 Card 

50a Magnetic card 
50b Contact IC card 
50c Non-contact IC card 
100 Card processing device 
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